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if 

^CpH 2p+ i 

C m H 2m+1 0 — A COO B— COO * ^COO(CH 2 ) n C 

CH \C q H 2q+1 

I 

CH 3 



(I) 



* + ' A,B ^ #| « iL J& 4 




* 



/ \ 



x y . X,Y ^'J^iL^ F, H,& CI ; m '& 8-12 4l3£$c I n & 0 
H 1 ; p % 2 & 3 ; q|,2 s ic3« 
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(-)**# £-ft4fcB* : O (7)- 



^ C p H 2p+l 

C m H 2m+1 0 — A— COO B— COO * ^£00(CH 2 ) n C <^ 

CH \C q H 2q+ i 

I 

CH 3 



l&wmM ^ & m maki 

* # W & M^-***ifc*»^4L>& a B a # Jft • ^ - 
it ffl ^ ^ % 3k m € 4± 41 «. b b b # # • 

5 

€ *t >S. a B a (ferroelectric crystal)^ — ^ ^ ^ | # 44 

& # • x ^ *h> - *MP « ^ b# ' £- i # *t 4i 'l± ♦ fit. 

41 & # # # # • «. a B a H- -f- i£ # * # & € '14 * iSfc * ft # eL 
10 # : (l)#M£|-3 ^J(smectic)^. B B a ^ ; (2)^ B B a^^^ ^ 

% • ^SHI&d^t ^ttiff^il^ ffl ' An ^ *r 

t •<* '14 - ^ # & #o *h « jf ft $ A • * S£ # & *ft « 2! 
15 ^ B B a^ilf il^^f ^® t • 

& ik t: 'i± «. ai ^ # ?>j m tM. m $k m 

* m. m. m m *h # n & ^ » & 41 & & & - m 

pitch - fa £ $- & m t ,|4 ^ b b ^ ^ ^ jj r j] p£ /Jn ^ fgj pitch ^ 

^ t & 4i w Bf > a & $l B B a # ?>) ± m m. *j ^ & & 

20 /& Jft «t ft * j& # ?<J ' It^^f^tfl^sl . ^ -f- >F ^ E7 
$'J ^ t i# 6^ ?.J ^ HI . ^ Up $ 4ft t ^ $fc bb ^ ^ # D 
* b^F 6^ ^ # ?'J 2r ^ • itb ?p ffi % ^ A St & ^ 5^ Ift « -l± a B a 
(surface stabilized ferroelectric liquid crystal) ° 
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fa A % & A & (swallow-tailed) HI ^- ^_ IMA it 44 



(achrial) # # 6 II t If t • & Sl t '14 tir & 
(antiferroelectric-like structure) ^- ^" S m C aU • & 
A # # (S)-EPIOPBNP #. * # '1± 

5 (26')-2-(6-hydroxy-2-naphyl)propionic acid £. 4$- » £. 
2-ethylpropanol ^ J*, & 4, & ' *fc ^ # ^ |R f; - 

[ # ^ ft ^ ] 

* # afl 4L ±. # a ^ # ^ l€ ^ - ^ * ^ ^ 7^ '14 ^ ^. B a a # 
10 *r ' 4* Jfe «. a a a # *4 * * % M & «. A # # ffi & & ffl - 

. * it & _t it a # > & ?>} fe>&$im. 

((L)-lactic acid)£f ' £ S& ^ 

* 5i # 4L ^ * (alkanol)^ & & #^ '14 j& 

4. #*r ^(I)-^it^ : 



X,Y^-^J^iLitb^F,H,^Ci; m&8~124L&& ; 
0^ 1 ; p|, 2st 3 ; aAq*2*3- 



C m H 2m+1 0— A COO 



B — COO. 




15 
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#T$t&*L#ftfo% f I S& 4L £t ± M ' fa if L S& £l 

- 4£ f$ # ^ «l & 4± « it X # ffl *. # & a si «. bb 

^ # % & in - #■.=- fi(»^-*m*i34tfs6(j'fb^^i - ha m 

& ?»] t ' SmA*|3 <& a focal-conic textured ^ /£ & # ^ ' fa 
SmC* 4a I'J tIl W broken focal conic textured ^ ;& # $1 • #f 
* 4M£ 4L^b ^ #7 £ 3g, dj enantiotropic SmA* 3l SmC* 
10 4a ' fa 4b ^#7 11(10,0,2)1!'] — Wt ft jfc.*fc1&4LSmX**a • 

4$ #Mb ^ # t Pal 4a a # ft & # a nsc m * » it ?>j ^ 

l,2,3t • 

Mb<^#3 I(m,2,2; m=8~12)^4a ft 4b & A 4a M & *t" ^ 

15 



4=iiNb>&>£( 0 C) a 


m 


Iso 


SmA* 


SmC* 




Cr b 


m.p. 


8 


126.4 


102.2 


o 


16.2 


o 


76.6 




[4.26] d 


[0.25] 




[6.42] 




[27.98] 


9 


120.4 


103.4 


o 


13.5 


o 


73.5 




[2.42] 


[0.35] 




[6.59] 




[22.37] 


10 


120.4 


105.9 


o 


21.4 


o 


82.2 




[3.45] 


[0.63] 




[13.58] 




[34.76] 


11 


113.5 


102.2 


o 


27.4 


e 


79.4 




[4.74] 


[2.23] 




[29.27] 




[46.02] 


12 


111.6 


100.9 


o 


31.3 


o 


60.43 




[2.55 


[0.92] 




[26.96] 




[43.72] 



'Rorded by DSC thermograms at cooling rates of 5°C min" 1 
b Cr refers to crystal. 

c m.p. refers to melting point taken from DSC thermograms recorded at heating rates of 5°C min" 1 . 
d Figures in square parenthesis denote enthalpies quoted in Jg" 1 . 
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* 2At ^ 


to 11(10, n, q; 


n=0, 


2-4, q 


=2~4)4L 4a ^ 


.4b& 




M A to ft 


















Iso SmA* 




SmC* 


SmX* 




Cr. b mp. c 


11(10, 0, 2) 


• 146.5 • 


117.8 


o 


31.6 


16.83 


60.3 




[5.59] d 


[0.54] 




[4.09] 


[19.4] 


[45.81] 


11(10, 2, 2) 


« 120.4 - 


105.9 


o 


21.4 




82.2 




[3.45] 


[0.63] 




[13.58] 




[34.76] 


11(10, 3, 3) 


• 101.3 


85.5 


o 


21.5 




38.7 




[9.49] 


[2.67] 




[18.04] 




[32.04] 


11(10, 4, 4) 


89.6 


69.7 


o 


20.5 




48.7 




[1.05] 


[0.51] 




[17.10] 




[36.95] 



5 a Rorded by DSC thermograms at cooling rates of 5°C min" 1 
b Cr refers to crystal. 

c m.p. refers to melting point taken from DSC thermograms recorded at heating rates of 5°C min" 1 . 
d Figures in square parenthesis denote enthalpies quoted in Jg" 1 . 
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* 3 ai & & iii(x,y)^4i £ 4b m & to am- 



jb&to Iso SmA* SmC* C? m.p. c 



1(10, 2, 2) 


120.4 


105.9 


21.4 


82.2 




[3.45] d 


[0.63] 


[13.58] 


[34.76] 


HI (F, H) 


95.0 


74.5 


20.4 . «. 


38.8 




[6.45] 


[0.54] 


[29.37] 


[35.74] 


III (CI, H) 


73.2 


45.5 


-1.9 


34.7 




[4.26] 


[0.01] 


[12.13] 


[20.22] 


III (H, F) 


113.1 


95.6 


14.3 


27.4 




[6.78] 


[0.36] 


[19.01] 


[24.94] 


III (H, CI) 


86.1 


69.6 


10.8 


34.7 




[3.99] 


[0.53] 


[4.441 


[20.22] 



•Recorded by DSC thermograms at cooling rates of 5°C min"' 
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Cr refers to crystal. 

c m.p. refers to melting point taken from DSC thermograms recorded at heating rates of 5°C min* 1 . 
d Figures in square parenthesis denote enthalpies quoted in Jg*\ 



5 

m 1 % lb & to I(m,2,2)4L *@ tlllilm^f 

it m ° m ffl t & > ^ & ?>j -fb ^ #7 & & - ^ ^ a & h si ^ 

<R«ttSmC** ' J- » * ft fit * 401* if & ilij PM& ' feSmC*-Cr 

# ft a £. «p fit ^ if o g p * ^ 4f. . SmA*A SmC* & ft 7£ 
10 'I± <£. m*f fa # #p f'J • 

& 4. ' ^ «p 8^ # ^@ ft 4b g] ' tL & 4b & to 1(1 0,2,2) JSL 4b 
11(10, n,q) • $t M t « JL£] • it^fJ^ifcAift^^^i 

* & . g. SmA* JX & SmC*^l ^ & ft ^ & lit & & if • t£ & 

is # 'i± « m m. & & *& & m & * -k sl n a* *? u % n *a (smetic) 

6 ± & % m m * • * «k m « w » iir & ,c 4& * 4l & *t > 

b£ ' clearing point JX A SmA*-SmC*|l # ft a & # Pit P$- i& • 
E itb »T JX # ' if & & 4, 4& * j£ ft ^SmA*^ > # #<] 

7 SmC*^l /& • 

20 ffl 3 <j& &4b&to III(X,Y) a m *Jfcfti£#&ftE4L;teft 

4b ffl • #L B3 t T *p ' ^E. 4b $j III & t 3r # 44 * & * ft ' 
JW # ftl T mesophase #7 £. j& • it _B- P$- >fe # ft a i-X ^ -J^. .f £ • 
JX 'fb^#7lII(F,H)JX ^^b^^III(H,F)^ bb %L > 2-fluoroS*. ft 
^b> to A % 4^ #j # ft a ' i& m 2-fluoro^- ft ^ -fb ^ 4^ 

25 *^f a U^^^|: ' S jfc ^ -f- It # # 5k & & >b ' Znlb&to 
III(Cl,H)^^^-ft ^^b^#/I(10,2,2)^a^^T • ^r^^r^rf 
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i&n £ #j # i£ & • ® *b A &} 4fl'J 4ft Jfc. ft ( *J *» *l ) ^ # 
mesophase^ ± ;£ ° 

&lb&to &] & ^'l±;&4b(P s )4iLf# B| 4-6 » SI 4jdl 7F A 
4b^#7l(m,2,2)iMj * AP s <iL^^*M07-119 nC • cm' 2 ^ fal » jg 
jtb P s #. |& 4fc -i: # 4@ ffl >\± & ^ ^ o 

m 5 m iB 4b ^ #3 II(10,n,q)<# A P s 4i 4fc tf- ^ 97-119 
nC • cm" 2 ^ FbI ' ^ 4b -^#7 11(1 0,0,2)^1 4b & to I( 10,2,2)^ 4l 
T ' * # J: 4fc * #J Tfc #t 4b ^ ^7 :£ & 4& #7 & &>\!km4biM. ° 

ffn4b^^I(10,2,2)^4b^^II(10,3,3)^#3t^T ' ^ ^ A ^ 
&-kJ&M,&3L It&to^ # f'J ^ p s <£ o 

. SI 6m it A 4b ^ to UI(X,Y)gr & %Lft 4b ^4^/1(10,2,2)^ 
fcb&li^. - 4b^^I(lO,2,2)*#|^^60P s 4iL « 

^ ^(electro-optical response)^ # 4$ ^t. X i# 
^ 4b fi £ t 4b fi « ^ ^ *f 4& 4* ^ J5'J -f - £ Jl ^ 

a a a flfe t #># ?^§?llRlTt#»l 711 A 4b ^#7 1(1 0,2,2) > 
4b ^ #7 11(1 0,0,2) « ^ 4b & to III(Cl,H)^t - 5 fi mife t «fe - 
-^^^■^^^^itm^^€J#^4b®o^^#^^^^i^^ 
W * * A * IHH± • # & P£ 4& a£ > ^ A ^ it 4t Fit ^ if - 4b 
•^#7 11(10, 0,2)^SmC*^ Jt^^te (optical switching)^ ^ 

m ^ % o.5 hzb| > m * ^- si! ft m % jl t ft m 

( hysteresis loops ) • m ffij ■ ^ & <1± j& >C 4b ^ $7 ( 4b ^ ^ 
1(10,2,2)) gi]^SmC*^iT - 0.5Hzf >i ^ a 4 UH 

switching ° 
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S. U « <H Xl — *t A & * *J tfc ^ *» T • 
4f : 



11 



h °— 0"0" cooH 



NaOH 



CmH2m+1 

l(m=8~12) 



HO-^~^-COOH 
X Y 



NaOH, H 2 0 
CH3OCOCI 



H 3 COCOO-(\ >~COOH 
X Y 
2(X,Y;X=Y=H,F,Cl) 



HO— CH— COOH 
CH 3 



3-Pentanol 
Benzene 



HO— CH — COOCH 
1 \ 
CH 3 C q H 2q+ i 



3(p f q;p=0 1 2 t 3 f 4,q != 2.3,4) 



DEAD, PPh 3 , THF 



. C p H 2p+1 



H 3 COCOO-^^COO-CH— COOCH 

X y CHa C q H 2q+1 

4(X,Y,p,q;X=Y=H,F,CI;p=0,2,3,4,q=2,3,4) 



NH4OH 
isopropanol 



HO-4^-COO— CH— COOCH 



CH 3 



CqH 2q+ i 



5(X,Y,p,q;X=Y=H,F,Cl;p-0,2,3,4,q=2,3,4) 



| DCC, DMAP, THF 

C m H 2m+1 0— <Qh^^— COO ^^-COO—CH— COOCH " 

X Y C q H 2q+ i 

I (m.p.q; m=8~12,p=l=2, X=Y=H) 

II (m,p,q; m=10, p=0,2,3,4,q=2,3,4. X=Y=H) 

III (X,Y; X=F, CI, Y=F, CI, m=10, p=q=2) 
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MtitiW— '• 4-(4-alkyloxyphenyl)benzoic acids-,§. #7 1 

JTCP 25 mmol 4-(4-Hydroxyphenyl)benzoic acid 
200ml &] L>m &.& ' ^- fa ^ — ^ 1*3 ^ ^ 4b £p 50 mmol - 
4b £f 3.6 mmol a ^ & ^ * 50ml ■ 4*7 i£ SSL T it 4f it° 

5 — >b Bf • & % ffi ^75 mmol#j 1 -bromoalkane ' it#$ & i& jft 
T it # $k 1 2 /J> « & ^ 770 100ml # 1 0% & & 4b $p >& > 
it # i& 8fL 2 >h « ^«p£f ffi^ > 5% HC1 it X i& it- « 

*l A #7 a ^ * >f gfe it a g£ sit A *g, *f >g *fr # £ B s a ft. • 4f f'J J. 

# 60-70%^^ #7 1 0 

10 

UffiW— '■ 4-Methoxycarbonyloxybenzoic acid-^ #7 2(H,H) 
W — & H 4b $9 * & #L (NaOH 175 mmol, H 2 0 200ml)££ 
#-£.0°C ' iio A65 mmol #j 4-hydroxybenzoic acidit A # ^ 

# 0 # # 105 mmol #j methyl chloroformate_L it $t 
15 t it 4£ # * 0-5°C - j& ^HLflLto m & ffi # 4* b£ • ^ X ^ 

a 4b *L :* = l:14£#£-pH4iLi£ $■] 5« A * % ft * i& & a ,8. 
S|#M 9 B a^t ' #£'1 & • J.$?2(H,H)^J.^&85% • 

'H NMR (400 MHZ, CDCI3); 5 (ppm) 8.15 (s, 1H, -COOH), 
8.10-7.23(d, d, 4H, -ArH), 3.92(s, 3H, -OCH3) • 

20 

M. ^ M ^- : 1-Ethylpropyl (S)-2-hydroxypropionate, A $7 
3(2,2) 

130 mmol tfi (5')-2-Hydroxypropionic acid J-X ,8. 1 50 mmol 
&} 3 -propanoic tfr & 7k. £3 0ml f • i£ t JX Dean and Stark 
25 trap^a & 1 0* B$ . ffi •£ & % it £ £ T & IS ^ @ ^ • # $'J & 
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& #L It 1-ethylpropyl (S) -hydroxy prop ion ate A 3(2,2)^ 
A $ 45%° 'H NMR (400 MHZ, CDC1 3 ); 6 (ppm) 0.84-0.76 (m, 
6H, -(CH 2 CH_3) 2 ), 1.36-1.31(d, 3H, -CHCHj), 1.55-1.38(m, 4H, 
-CH(CH(CH 2 CH 3 ) 2 ), 3.84(s, 1H, -OH), 4. 2 1 -4. 1 5(m, 1H, 
5 -COOCH-), 4,76-4.70(m, 1H, -COOCH(CH 2 -) 2 ° 

U -ft #'J ' 1-Ethylpropyl (5')-2-[4-(methoxycarbonyloxy)- 
phenoy loxy] propionate- £_ Ah 4(H,H,2,2) 

— diethyl azodicarboxylate (DEAD) 13 mmolW 

10 &JL#?2(H,H) 13 mmol & 7^ THF 10ml4^&>& » & 1: 

T ^ — % triphenylphosphine (Ph 3 P) 1 3 mmolJ-X JBL 

AM 3(2,2) 10 mmol^^^^THF 10 ml^&fe - ii Ai? ^ 
# > it iL gp M ^ o ^ £ ™ ^ ^ pa ^ ^ , ^ c£ »U ^ t # 1^ 
triphenylphosphine oxide » X $, 3£ "f 7 # B£ THF • # ^ 4 f J. 

15 ^^^'J-^^^^^^feJi^ * (70-230 mesh) - *«| ffl ethyl 
actate/hexane (v/v =2/8)# ^*il^«#l'J - 
4(H,H,2,2)4^ ^ ^7 75% • ! H NMR (400 MHZ, CDC1 3 ); 5 
(ppm) 0.91-0.82 (m, 6H, -(CH 2 CH 3 ) 2 ), 1.56-1.49(d, 3H, 
-CHCHj), 1.62-1.58(m, 4H, -CH(CH2CH 3 ) 2 ), 3.90(s, 3H, 

20 -COOCHj), 4.84-4.80(q, 1H, -COOCH(CH 2 ) 2 -), 5.30-5.27(m, 
1H, -COOCHCH 3 -,-ArH), 8.12-7.23 (d, d, 4H) ° 

t^l^Ji : 1-Ethylpropyl (S)-2-(4-hydroxyphenylcarbonyloxy) 
-propanoate-J. fa 5 (H,H,2,2) 
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3 mmol^ 1 ^ 4(H,H,2,2)^ A - ^ ^ 90 ml isopropanol 
a >S.30ml|t7X(28%)^ jg,^^t ' & % IT 4t#50^££ ( TLC 
# *f II ^ & £- & ^ ) ; # ^ M ^ 40ml7jc t ' # & ffi # • J. 
« dichloromethane (3x50ml)3£ ^ 0 £ 3*. $7 J<X brine(3x50ml)>lr 
5 ' a MgS0 4 *i ^ ' & * i& ft Jfc & .4» ^^#-Jfefe>A^.>s. 
It o ifcb Hfc #1 It & & ^ >i *f & J-X # ^ (70-23 0 mesh) it 
ffl dichloromethane^ ° &l + & & 

tk ' &0%Z- £ to 5(H,H,2,2) • 'H NMR (400 MHZ, 

CDCI3); S (ppm) 0.87-0.79 (m, 6H, -(CH 2 CH 3 ) 2 ), 1.58-1.46(d, 
10 3H, -CHCH3), 1.76-1.58(m, 4H, -CH(CH 2 CH 3 ) 2 ), 4.81-4.75 (m, 
1H, -COOCH(CH 2 )), 5.23-5.18 (q, 1H, -COOCHCH3-), 6.27(s, 
1H, -OH-), 7.85-6.73 (d, d, 4H, -ArH) » 

^ fa iH — : 1-Ethylpropyl (,S)-2-[4-(4'-alkyloxy- 
15 biphenylcarbonyloxy)phenylcarbonyloxy]propanoates : -ft, 
n (m,2,2; m=8-12) 

4b & fa (I) % n - 4Sl * *» T A (I)^_ M ft A - 



C m H 2m+1 0-^O— C— O-hO— C— / COO(CH 2 ) n C 

^CH< \C 2 H 5 



20 



CH 3 

(I) 

28.8 mmol &) 4-(4 ' -alkyloxyphenyl)benzoic acid » 0.8g 
(3.1mmol) tfj j& %o 5 » 2.8 mmol #j N,N'-dicyclohexyl- 
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carbodiimide » 0.28 mmol &] 4-dimethylaminopyridine » £A J3l 
15ml^7jcTHF^ %L&th • & £ 3. T « # X ° St ^ * & 4 
ji ^ J5'J a 5%S£ Sit * i& (3x50 ml) > 5%^ #L 
(3x50 ml) a A* *(3x50ml)>f * ; i& & 4fe & £ M & * Jft 
|fc»il-i9t*ffit*<S • ^Ut«ia^fe^*f-*a ^#(70-230 
mesh)ii a dichloromethane ^ >jt ffij & 4b • JX £g, £}- >g # # 

^ B a a ii#^i40% > ^^^^:^ y t^ • JX 4b&& 1(1 0,2,2)^ fe| • 
& 4b 3M£ # -fc. 'H NMR (400 MHz, CDC1 3 ) & : <5 (ppm) 
1.81-0.84 (m, 32H, RCH2CH3), 4.01-3.98 (t, 2H, ArOCH 2 ), 
4.86-4.80(m, 1H, -COOCH), 5.33-5.27 (q, 1H, 
-COOCHCH3COO), 8.22-6.98 (d, d, 12H, -ArH) ° 

itmW— : 4b^4fcII3fc ?»J(10,p,q)« A4b^«7lII3^ ?<] (X.Y)4l 

it — 4b ^ #J & ?»J ^ & j& # 4fc S3 a _L flf lit ^ ^ ^ o 
4b ^ 4fc II & ?'J-t*t*>T^ (11)^ M ft : 



C 1 0 H 2 1 0-^0— C— O -O— C— O 



COO(CH 2 ) n C 




q n 2q+l 



CH 3 
(II) 
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O O / C 2H 5 

II ~ n 



Ci 0 H 21 OhShD— C— O-^—C-O^ / COO(CH 2 ) n C C. 

X Y C | H * 2 5 

CH 3 

(III) 

$ &} # # a. & le. IS ' Je. * # 5£ IR « '14 *fc f • «T a it - ^ -ft ^ 

«. a B s ii 7F §§ #r £ J* ^ ^ 8b # # # jfr m & f • 

_L sfe ^ -ft ^, t ^ ^ t£ ffij ^ ffij e, ' ^ II- ^/r ^ 

io Hi^Mw&m&jfoM%ft£*\&®ffi&&%-'itTi#&. ml _t 

[ SI ^ ffi % g§ ] 

H * # a £ 4b ^ 4fc I(m,2,2)4L ^#^>£&^:fcJ&^4fc-|b&m 
15 tfibl • 

H24ft*#«W 11(10, n, q; n=0,2~4, q=2~4) Jl ^ $L l& 

ft % Ht ® it & *J $L & >C *& ^ 3p # *a 8Mb ffl o 
g] 3 #, ^ # 4b ^ #7 III(X, Y) a «U4**i.'R4-*-*«ftH4L^B^ 
<t| • 

20 m 4fa*&m 4b & ^I(m,2,2)^ i| ^'l±^>fb(P s )^iL • 
■I 5#.^#b^ ^b^^II(10,n,q)^L g #-4±*Mb(P s )4fc • 
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ffl6#*#iyHb^4&III(X,Y) &frft4b&Ml 1(10,2, 2)4l g li- 
te 4b (P s )li • 

ij 7 BJUb -^$7 1(10,2,2) * -fb^ 4^ 11(1 0,0,2) ^ %Lib&ty) 

III(Cl,H)^t - 5 IL mm t^^o-=.^^^^^^ia^^^-€ 

J# £ 4b ffl • 
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1 . - m. A % Jo '\± 4t & to • <& * # *» T ^ (L)4L it 
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